Additions and confirmations to the Algal Flora of Itasca State Park. I. Desmids and Diatoms from North Deming Pond by Ngo, Huan Minh et al.
Additions and Confirmations to the Algal 
Flora of Itasca State Park. I. Desmids and 
Diatoms from North Deming Pond 
HUAN NGO*, GERALD W. PRESCOTI** , and DAVID B. CZARNECKI*** 
ABSTRACT- The summer desmid and diatom flora of North Deming Pond in lake Itasca State Park is presented. 
One hundred sixty desmid taxa representing 23 genera are recorded. Of these, 15 taxa appear to be park records 
and 82 are apparently Minnesota records. The desmid genera, Closterium, Cosmarium, Euastrum, Micrasterias, 
Pleurotaenium, and Staurastrum display the most taxa. The 136 diatom taxa recorded represent 27 genera. 
More than half of the taxa are assignable to the genera Etmotia, Navicula, Neidium, and Pinnularia. Given the 
brief and cursory nature of this study, the taxomic representation of these algae indicates high species richness 
and diversity in the Itasca Park area and suggests the need for further taxonomic inventory. 
Introduction 
The nature of the algal flora of Itasca State Park has been 
alluded to (1 , 2, 3, 4) and the occurrence of certain taxa has 
been well documented (5, 6, 7). 
The most diverse group of algae recorded has been the 
desmids. Of the 428 taxa of Chlorophytes reported by Meyer 
and Brook (1), nearly half, 213, are assignable to the Sacco-
derm and Placoderm desmids. Unfortunately, this floristic list 
was unaccompanied by references to either voucher collec-
tions or specimens, or to the literature used in ultimate taxo-
nomic assignments. 
Diatom distributon elsewhere in northern Minnesota has 
received some scrutiny (e.g., 8), but taxonomic reports on the 
present flora of the park are conspicuously absent from the 
literature. Since diatoms have recently gained attention as 
potential indicators of acid rain-induced pH trends (9), they 
may have practical application in water quality assessment of 
the park and adjacent areas. 
This paper presents the results of a short term taxonomic 
investigation of one small aquatic component of Itasca State 
Park It is hoped that it will stimulate further algal floristic 
studies. 
Materials and Methods 
North Deming Pond is a shallow (less than 2m) brown 
water, presumably spring-fed pond (limnocrene) with a sur-
face area of approximately 1.5 ha. It is located east by northeast 
of and across Park Drive from Deming Lake (SW 11!, Sec. 30, T 
143 N, R 35 W, Hubbard Co.) within the boundaries of Itasca 
State Park in Minnesota. The pond exhibits extensive aquatic 
macrophyte growth dominated by submergent Utricularia 
(bladderwort) and Potamogeton (pondweed) and several 
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large floating mats dominated by Carex (sedge) and Sphag-
num (peat moss). The pH of the open water approximates 
neutrality (6.8-7.2) in midday sun and the specific conduc-
tance of this water generally ranges from 60 to 100 microsie-
mens (uS or umhos) . Thus, the open water areas may be 
considered minerotrophic to weakly minerotrophic while the 
waters in the floating mats may, based on macrophyte inhabit-
ants, be considered ombrotrophic (water supplied by precipi-
tation) or perhaps occasionally solitrophic (water supplied by 
percolation) (10, 11). 
During the period from mid-June to early August 1985, 60 
collections from various locations and communities within 
the pond were processed for the desmid-diatom algal inven-
tory. The locations sampled, types of collections, and collec-
tion dates are listed in Table 1. Plankton collections were 
obtained and concentrated using a standard (no. 20 mesh) 
plankton net ; each net plankton sample consisted of about 50 
L of pondwater concentrated to a final volume of about 175 
mi. Sediment (epipelon) to a depth of about 1 em, tycho-
plankton and epidendric collections were obtained with a 
suction cylinder affixed to a rubber bulb; samples consisted of 
about 100 ml extended with pondwater to a final volume of 
about 175 mi. Collections from vegetation were obtained by 
hand squeezing the dominant macrophytes until a sample 
volume of about 100 ml accumulated. This volume was 
extended with adjacent pondwater to a final volume of about 
175 mi. The majority of samples from vegetation collections 
contained a fair amount of macrophyte fragments . In the one 
instance where an algall'llat was collected (collection 38) , a 
portion of the mat, about 20 ml, was suspended in about 150 
mi. All collections were temporarily stored in 6-oz whirl-pak 
polyethylene bags. 
After thorough mixing, collection volumes were divided 
into two equal volumes; one volume was retained for observa-
tion of live material, the other further divided into two equal 
volumes for fixation-preservation and cleaning, respectively. 
The fixative-preservative solution was based on Meyer's M3 
iodine solution (12) modified to include 0.1 g KI/ml glacial 
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acetic acid. This was added to the sample volume in a 2:80 
( v/v) concentration. The peroxide-dichromate oxidation 
cleaning technique (13) was used to remove organic matter 
from the diatom frustules. Subsequent aliquots were mounted 






























































Table I. North Deming Pond Collection Data, 































































Plankton tow, west shore 
Plankton tow, off west shore mat 
Plankton tow, west shore 
Plankton tow, off west shore mat 
Plankton tow, west shore 
Plankton tow, off west shore mat 
Plankton tow, northwest shore 
Sediment surface, west shore 
Bottom vegetation , west shore 
Plankton tow, west shore 
Bottom vegetation, west shore 
Plankton tow, northwest shore 
Plankton tow, west shore 
Sediment & vegetation, west shore 
Sedgemat vegetation, west mat 
Sedgemat tychoplankton, west mat 
Plankton tow, west shore 
Sediment & vegetation, west shore 
Plankton tow, off west mat 
Sedgemat vegetation , west mat 
Plankton tow, west shore 
Bottom vegetation, west shore 
Sedgemat vegetation, west mat 
Sedgemat vegetation, west mat 
Floating bluegreen mat, west shore 
Sedgemat composite, west mat 
Bottom vegetation, east shore 
Bottom vegetation, east shore 
Submerged log, east shore 
Sedgemat vegetation, northeast mat 
Sedgemat vegetation, southeast mat 
Moss on floating log, southeast 
Sedgemat vegetation, southeast mat 
Plankton tow off, southeast mat 
Bottom vegetation, east shore 
Bottom vegetation, east shore 
Sedgemat vegetation, southeast mat 
Tychoplankton, south mat 
Sedgemat vegetation, southeast mat 
Tychoplankton, southeast 
Sedgemat vegetation, southeast mat 
Bottom vegetation, east shore 
Sedgemat vegetation, northeast mat 
Sedgemat vegetation, middle mat 
Sedgemat vegetation, west mat 
Sedgemat vegetation, southeast mat 
Bottom vegetation, east shore 
Sedgemat vegetation , northeast mat 
Sedgemat vegetation, middle mat 
Sedgemat vegetation , west mat 
Sedgemat vegetation, southeast mat 
Bottom vegetation , east shore 
Sedgemat vegetation, northeast mat 
Sedgemat vegetation, middle mat 
Sedgemat vegetation, west mat 
Sedgemat vegetation, southeast mat 
Bottom vegetation, east shore 
Sedgemat vegetation , northeast mat 
Sedgemat vegetation, middle mat 
Sedgemat vegetation, west mat 
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Living desmids were observed microscopically using 
brightfield and phase contrast techniques. Measurements and 
most critical determinations were made using a 100X oil 
immersion objective (NA = 1.3). In most cases, sample ali-
quots for identification were mixed with glycerol at an initial 
concentration of 5% (v/ v) to facilitate turning of specimens 
and prevent dehydration of slide mounts. No attempt was 
made to quantify taxonomic representation, and once a novel 
specimen was recorded from a particular sample, no attempt 
was made to record its appearance in additional collection 
material. Samples were kept under refrigeration during stor-
age. Cleaned diatom frustules were observed microscopically 
using brightfield, phase contrast and differential interference 
contrast techniques. Measurements and critical determina-
tions were made using either a lOOX (NA = 1.3) or 63X (NA = 
1.4) oi l immersion objective. Only novel diatom taxa were 
recorded from each slide, although relative frequency was 
estimated for each voucher slide. 
Fixed-preserved sample aliquots for use as desmid voucher 
collections were placed in lab::!ed 6-dram vials and have been 
deposited in the Department of Botany Herbarium, University 
of Minnesota, St. Paul. Collection numbers on these vials, 
corresponding to those listed in Table 1, are preceded by the 
letter "D" to designate North Deming Pond. Voucher aliquots 
are also available from the c • llection of one of the authors (D. 
Czarnecki). Slides used fo, 1.llatum identification have been 
deposited in the general collection of the Diatom Herbarium 
at the Academy of Natural Sciences, Philadelphia. Correspond-
ing collection numbers on these slides are preceded by the 
letters "LI" to designate Lake Itasca State Park. Aliquots of 
cleaned material are also available from the collection of one 
of the authors (D. Czarnecki). 
Results and Discussion 
Of the 160 taxa of desmids recorded in Appendix 1, 50 were 
previously reported as occurring in the Park (1) and 13 are 
considered widely distributed taxa but have not been specifi-
cally recorded from Minnesota. Eighty-two appear to be new 
Minnesota recordsand 15, although known to occur in the 
state, have not been previously recorded from the Park. 
As is usually the case in desmid floristics, taxa assignable to 
the genera Closterium, Cosmarium, Euastrum, Micrasterias. 
Pleurotaenium, and Staurastrum are well represented and 
comprise 60% of the taxa identified. Five genera Cylindrocys-
tis, Gonatozygon, Docidium, Groenbladia, and Triploceras 
were not previously reported from the Park. Although Meyer 
and Brook ( 1) included the genus Staurodesmus Teiling in 
their report, we prefer to follow the nomenclature of Prescott 
et al (15) in rejecting what appears to be a superfluous 
generic name for the monospinous taxa of Arthrodesmusand 
Staurastrum. 
The richness of desmid taxa represented appears remark-
able when one considers the short duration of the study, the 
small geographical area from which collections were made, 
and the non exhaustive analysis of the collections. 
A total of 136 diatom taxa representing 27 genera were 
identified from North Deming Pond (Appendix 2). More than 
half of the taxa were assignable to the genera Eunotia, Navic-
ula, Neidium, and Pinnularia. These taxa are generally asso-
ciated with aquatic habitats similar to those available in North 
Deming Pond. This taxonomic representation compares well 
with other floristic studies of both acidic to neutral pH streams 
(e.g. , 8, 16, 17) and the Red Lake pearland (9) . Although no 
attempt was made to quantify the density of individual taxa 
when they were first encountered, those which comprised 
15 
5-10% of any one collection were considered common and 
those comprising 10% or greater were considered abundant. 
Considering the ubiquity of diatom taxa and the lack of pre-
viously verifiable distribution data, designation of any one 
taxon's presence as a new state or park distribution record 
seems inappropriate. 
Ecological inferences that require quantitative evidence 
should not be drawn from the data presented; this study was 
designed to provide qualitative taxonomic information. How-
ever, the obvious implication of this study is that the nature of 
the algal flora within the confines of Itasca State Park warran\s 
further investigation. 
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Appendix 1. Desmids from North Deming Pond 
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brebissonii Meneghini <D-30) <18): pp. 20-21, Pl. II, figs. 1-5 
GONATOZYGON de Bary 
u aculeat~ Hastings <D-22) <18>: pp. 33-34, Pl. VIII, figs 13-15 
* 
brebissonii deBary <D-13) (18): p. 34, Pl. VIII, figs. 1-3, 11 
* 
p i so 1 um Wo 1 h (0-11) <18): pp. 36-37, Pl . VII, figs. 14-17 
NETRIUH <Nageli) Itzigson & Rothe enend. Lutkenuller 
H digitus var. digitus <Ehr.> Itzigson & 
Rothe l.!l Rabh. (0-22) < 18): p. 24 1 Pl. IV, figs. 14-16, 21 
* 
digitus var. naegel i i <Breb.) Krieger (0-11) <18>: p. 26, PI. V, figs. 3-4 
u digitus var. parvum Borge · <D-11> <18>: p. 26, Pl. IV fig. 24 
** 
digitus uar. rectun <Turner) Krieger <D-14> <1B>: pp. 26-27, PI. IV, fig. 22 
** 
digitus var. rhonboideun Gronblad <D-04) <18): p. 27, Pl. IV, figs. 19-20 
** 
digitus var. scottii Prescott, Croasdale & 
Vinyard (0-13) <18): p. 27 1 Pl. V, fig. 7 
** 
interruptWI var. sectun West & West <D-73> <18>: p. 28, PI. V, fig. 20 
** 
ninus Prescott l.!l Prescott ~ <0-52) <18): pp. 28-29, PI. V, fig. 9 
** 
oblongun uar. brevis West (0-35) <18): p. 29, Pl. V, fig. 12 
SPIROTAENIA de Brebisson in Ralfs 
H condensata Brib. l.!l Ralfs-- (0-13) <18): pp. 15-16 1 PI. III, figs . 18-21 
PLACODERM DESMIOS 
ACTINOTAENIUM <Nagel i) Teil ing 
** 
capax uar. ninus <Schllidle) Teiling ex 
Ruzicka & Pouzar <D-14) (19): p. 6, Pl. CLVI I fig. 9 
* 
colpopelta <Breb. !! Archer>Compere <D-22> (19): p. 61 PI. CLIV, figs. 27-30 
ARTHROOESMUS Ehrenberg 
H bulnheinii Racib. <0-02> <15): pp. 8-9 1 Pl. 300 1 fig. 5; 
Pl. 301, figs. 3, 6, a, 11 
H conuergens Ehr. ex Ralfs <D-01) <15>: pp. 10-11, Pl. 304, figs. 2-4, 6 
** 
naxinus Borge <D-OD <15): p. 23, Pl. 305 1 figs. 1-5, 7 
** 
subulatus uar. subaequalis West & West (0-40) <15): p. 32, Pl. 308 1 figs. 2-10 
H subulatus uar . subulatus Kutz. <D-22) <15): pp. 31-32, PI. 307, figs. 2-3; 
Pl. 308, figs. 3-4, 6, 9, 11-14 
** 
triangularis uar. inflatus Hirano <D-13) <15): pp. 34-35 1 PI. 298, fig. 8 
** 
val idus <West & West> Scott & Gronblad (0-73) <15>: p. 37, Pl. 301, figs 10, 12-13 
CLOSTERIUH Nitzsch 
u acerosun uar. ninus Hantzsch (0-14) <20>: p. 28, Pl. XIII, figs. 4, 8 
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Appendix 1 continued 
* acutum var. variabile <Lemn.) Krieger <0-09) 
** archerianu11 f. cmpressu11 Klebs <D-31) 
** arcuariu11 Hughes (0-22) 
+ gracile Breb. ln Chevalier <D-22> 
** I ittorale Gay <0-30) 
** juncidUII Ralfs <D-31) 
++ kuetzingi i Breb. <D-28> 
** lunula var. inter11ediU11 6utwinski <0-14) 
+ ~u11 Nagel i <D-02> 
** strigosUII var. elegans <6. S. West) Krieger <D-09) 
** striolatu11 var. subpunctatUII Hirano (0-31) 
** ~f. minor Roll (0-13) 
COSNARIUH Corda!! Ralfs 
** abbreviatUII var. minus West & West) Krieger 
& 6erloH <D-52) 
** amoenum var. mediolaeve Nordst. <0-01) 
++ angulosum Breb. <D-22) 
** bisphaericum Printz (0-53) 
+ canadianu11 Delponte ( D-0 D 
* conspersum var. retusUII Wolle <D-35) 
** 
dorsitruncatum <Nordst.) 6. S. West <D-22) 
** hammeri var. protuberans West & West <D-30) 
++ impressulum var. impressulum Elfving (0-14) 
** impressulum var. suborthogonum <West & West) 
Taft <D-35) 
** 
lobatum var. elliptica f. minus (Sbith> 
Croasdale ln Prescott ~ <D-22) 
++ margaritatum <Lund.) Roy & Bissett <D-22> 
** montrealense Croasdale ln Prescott ~ <D-30) 
** norimbergense Reinsch <D-30) 
** ocellatum Eichler & 6utwinski (0-52) 
++ portianum Archer (0-22) 
** psudamoenum Wille (0-04) 
++ punctulatum Breb. <D-14) 
** rectosporum Turner <D-40) 
* regnell ii var. minimum Eichler & 6utwinski (0-14) 
** 
subimpressulum Borge <D-31) 
** 
taxichondrum var. ellipticum Forster (0-31) 
** 
taxichondrum var. mauritianum Irenee-Narie <D-50) 
** tenue Archer (0-73) 
* transitorium <Heimeral) Ducellier <D-22>. 
** 
trilobatUII f. retusum 6utwinski <D-14) 
+ tUII i dum Lunde II <D-OD 
** 
undulatum var. minutum Wittrock <D-22) 
COSMOCLADIUH de Brebisson emend. Heimans 
** pusillum Hilse <D-04) 
** tuberculatum Prescott ln Prescott & Magnotta 
<D-30) 
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<20>: p. 31 1 Pl. XVI, figs. 8-10 
<20>: p. 34, Pl. XXXIV, figs. 1-2 
<20): pp. 34-35 1 PI. XIX, fig. 4 
<20): p. 52 1 Pl. XVI, figs. 21 15-16 
<20): pp. 64-65 1 PI. XIX, figs. 51 10, 16 
<20): pp. 56-57, PI. XXXII, figs. 13, 16-17 
<20>: pp. 57-58, Pl. XXXI, figs. 6-7, 15 
<20>: p. 67, Pl. XIV, figs. 6-8 
<20): p. 73, PI. XXIV, figs. 18-20 
(20>: p. 87 1 Pl. XV, figs. 1-2, 9-9a 
<20): p. 89, Pl. XXVII, fig. 7; 
Pl. XXVIII, figs. 5-6 
<20>: p. 96, Pl. XXIV, fig. 16 
(19): p. 60, Pl. CCXI, fig. 7 
(19): p. 65, Pl. CCLXXXVII, figs. 3, 
<19): p. 70, Pl. CCXII, figs. 1-4 
(19): p. 85, Pl. CCXLIII I fig. 10 
<19): p. 96, Pl. CLVIII, figs. 3-4 
(19): p. 105, Pl. CCLXXIX, fig. 9 
<19): p. 130 1 Pl. CLXXXI, fig. 10 
<19>: p. 151, Pl. CLXXXII, figs. 9-11 
<19): p. 159, Pl. CCXV, fig. 5 
( 19): p. 160, PI . CCXV, figs. 2, 4 
(19): p. 176, Pl. CLXXVIII, fig. 5 
11 
<19>: pp. 181-182 1 Pl. CCXXXI, fig. 10 
<19>: p. 195, Pl. CLXXI, figs. 13-14 
<19): pp. 198-199, Pl. CCVII, figs. 10, 
figs. 12-13 
<19>: pp. 205-206 1 Pl. CLXIII, figs. 6-7 
(19>: p. 229, Pl. CCLIV, figs . 8-9 
<19): pp. 234-235, Pl. CCLXXXVIII, 
figs. 2-4 
<19>: p. 253, Pl. CCXXXV, figs. 5-6 
(19): p. 271, Pl. CLXXXIX, figs. 8-10 
<19): p. 274, PI. CCXIX, figs. 6-7, 10-11 
<19): pp. 305-306 1 PI. CXCIX, figs. 14-16 
<19): p. 322, Pl. CCXLI, fig. 2 
<19>: p. 322, Pl. CCXLII, fig. 7 
(19): p. 324, Pl. CLXXIII, figs. 18-22 
<19>: p. 331 1 Pl. CLXIII, figs. 1-3 
<19): p. 332, Pl. CLXXXIII, figs. 15-17 
<19): p. 336 1 Pl. CLXXII, figs. 1-2 (19): p. 341, Pl. CLXVII, figs. 7-9 
<19): pp. 355-356 1 Pl. CCLXXXIX, figs. 7-9; 
Pl. CCXCI, figs. 3-4 
<19): pp. 356-357, PI. CCXCI, fig. 5; 
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DESNIDIUN C. A. Agardh 
aptogoniu~ Br~b. lrr Br~b. & GodPt 
baileyi <Ralfs) Nordst. 
grpvill i i <Kutz.) dP Bary 
1 onga hn Wo ll P 
swartzi i f. punctata IreniP-NariP 
swartzi i f. swartzi i <Ag.) Ag. ex Ralfs 
DOCIDIUH de Brebisson e~end. Lundell 
baculu~ f. attenuatu~ Scott & CroasdalP lrr 
Prescott tl...!L. 
bacuiUII f. baculu~ Breb. mend. Lundell 
EUASTRUH Ehrenbprg PX Ralfs 
abruptUII Nordst. 
ansatUII var. pyxidatUII Delponte 
ansatu~ var. rh~boidiale DucPll iPr 
attenuatum var. splendens f. foersteri 
Prescott lrr Prescott !.L.!L: 
bidentatUII Nagel i 
ciastonii Raciborski 
cornubiPnse var. mPdianum f. subgranulatum 
Prescott lrr Prescott tl...!L. 
denticulatu~ var. denticulatun <Kirchn.) Gay 
denticulatu~ var. quadrifariu~ Kreiger 
didPlta <Turp.) Ralfs 
elegans var. elegans <Breb.) Ralfs 
elegans var. ornatu~ WPst 
evolutu~ var. integrius West & West 
ge~atu~ <Breb.) Ralfs 
oblongun (6rev.) Ralfs 
GROENBLADIA Teilung 
undulata var. kriegeri Forster 
HYALOTHECA Ehrenberg 
dissiliens <91ith) Breb.!! Ralfs 
~<Mertens) Ehr. !! Ralfs 
MICRASTERIAS C. A. Agardh ex Ralfs 
apiculata var. fi~briata f. spinosa 
<Bissett) West & West 
crux~elitensis <Ehr.) Ralfs 
foliacea B~iley ex Ralfs 
laticeps Nordst. 
nordstedtiana Wolle 
novae-terrae var. speciosa (Wolle) Krieger 
& Bourrelly 
papill ifera Breb. ex Ralfs 



































<21>: p. 39 1 Pl. 463, figs. 7-8 (21): p. 41, Pl. 464, figs. 8-9 
<2l>: p. 45, Pl. 465, figs. ll-14 
( 21) : p . 46 , P 1. 466, f i gs • 8-1 0 
<21>: p. 49, Pl. 468, fig. 4 
<2D: pp. 48-49, Pl. 467, fig. 9; 
Pl. 468, figs. 1-2 
<20): p. 102, Pl. XXXVII, fig. 5 
<20): p. 102, Pl. XXXVII, figs. l-4 
<22): pp. 9-10, Pl. LXXVIII, figs. 3-5b 
<22>: p. 18, Pl. LVIII, figs. 11-11b 
<22>: pp. 18-19, Pl. LIX, figs. l7-17a 
<22>: pp. 21-22, Pl. LXIX, figs. 4-4a 
<22>: p. 22, Pl. LXXVII, figs. 5-6 
<22): p. 31, Pl. LXXVIII, figs. 6-6a 
(22): p. 33, Pl. LXXIV, figs. 16-16a 
<22): pp. 39-40, Pl. LXXV, figs. 1, 2f; 
Pl. LXXVIII, fig. 7 
<22>: p. 42, Pl. LXXV, fig. 9 
<22): p. 43 1 Pl. LXIV, figs. Ha 
<22): p. 50, Pl. LXXVI, figs. 3-3b 
<22): p. 52, Pl. LXXVI, fig. 10 
<22>: p. 56, Pl. LXXIX, figs. 8-8b; 
Pl. LXXXV, fig. 8 
<22>: pp. 61-62, Pl. LXXXII, figs. 1-2 
<22>: pp. 84-85, Pl. LXV, fig. 4 
(21): p. 35, Pl. 462, fig. 19 
< 21): p. 28, Pl. 460, figs . 6-12 
(21): p. 30, Pl. 461, figs. 6-8 
<22): p. 143, Pl. CXXI, figs. 4-5 
<22): pp. 148-149, Pl. CXIII, figs. 1-3 
<22>: p. 158, Pl. CXXXIX, figs. 3-8 
<22): pp. 162-163, Pl. LXXXVIII, figs. l-4 
<22>: p. 169, Pl. CXLVII, figs. l, 4-6 
<22): p. 170, Pl. CXXV, fig. 7; 
Pl. CXXVI, figs. 1-2, 4 
<22): p. 171, Pl. CXXVI, figs. 3, 5-6 
<22): p. 173, Pl. LXXXIX, figs. 6-8; 
Pl. XC, figs. 1-8 
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radiata Hass. <D-50) <22>: p. 177 1 Pl. CXVI, figs. 3-8 
tha~asiana uar. notata <Nordst.) Gronblad <D-35> <22): p. 191 1 PI. CXXXVII, figs. 4-6 
truncata f. neod~ensis <A. Sr.) Dick <D-35) <22): pp. 195-196, PI. XCVI, figs. 1-7 
ONYCHONEHA Wall ich 
filifor~e <Ehr.) Roy & Bissett <D-OD <21): p. 13, Pl. 452, figs. 1-5 
laeue uar. latu~ West & West <D-28) <21): p. 14, Pl. 453, figs. 1-6 
laeue uar. m i cracanth~ Nordst. <D-22> <21): p. 14, Pl. 453, figs. 7-9 
PENIUM de Brebisson 
exiguu~ West <D-14) < 20) : p . 9, PI. X, f i gs. 8-12 
~argaritace~ uar. elongatum Klebs <D-35> <20): p. 10, Pl. IX, fig. 15 
PLEUROTAENIUM Nagel i 
coronat~ <Breb.> Rabh. <D-34) <20): pp. 111-112, Pl. XLVI, figs. 9-11 
ehrenbergi i var. ehrenbergi i f. ehrenbergii 
' <Breb.) de Bary (D-14> <20): pp. 114-!15, Pl. XLV, figs. 1-5 
ehrenbergi i var. ehrenbergi i f. rectum 
I renee-Nar i e <D-53) <20): p. !15, Pl. XLV, figs . 6-7 
ehrenbergii var. elongatma f. linus 
Irenee-Har i e <D-14) <20>: p. 1171 Pl. XLVI, fig, 4 
1inutum uar. latum Kaiser <D-30> C20): p. 124, Pl. XXXIX, figs. 15-16 
~inutU~ var. ~inutu1 <Ralfs) Celpontf (0-04) <20>: p. 121, Pl. XXXVIII, figs. 9-12 
nodulosum <Breb.> de Bary <D-41> <20>: pp. 126-27, Pl. XLVII, figs. 61 8-11 
raciborsk ii <Raciborski> Croasdale la 
Prescott et al. (0-30) <20): p. 128 1 Pl. XLII, fig. I 
subcoronulatum <Turner> West l West (0-35) <20): p. 132 1 Pl. XLIX, figs. 2-4, 10-11 
trabecul1 u1r. trabecul1 <Ehr.> H1eg. (0-58) (20>: p. 133, PI. XL, figs. 1-5 
trabeculi var. hutchinsonii <Turner> Croasd1le 
ln. Pnscott tt 11. <D-53> <20>: p. 135, Pl. XL, fig. 6 
SPONDYLOSIUH de Brebisson 
planu~ <Wolle) West & West <D-34) <21>: pp. 21-22, Pl. 456, figs. 6-6a, 7 
pulchellum Archer <D-30) <21): pp. 22-23, PI. 459, figs. 10-14 
pulchru~ <Bailey) Archer <D-31) <21): pp. 23-24 1 PI. 454 1 figs. 4-8; 
PI. 455 1 figs. 1-6 
STAURASTRUM Heyen e~end. Ralfs 
arctiscon <Ehr.) Lundell <D-14> <15>: p. 129, Pl. 410, fig. 6 
arcuatu~ Nordst. <D-22> (15): p. 130, Pl. 374, figs. 6-8 
bicorne Haupt. <D-01) <15): p. 139, Pl. 394 1 fig. 2; 
Pl. 395, fig. 1 
bieneanu~ Rabh. (0-73) (15): pp. 141-142, Pl. 333 1 figs. 7-9 
brachioprominens Borgesen (0-73) <15>: p. 146, Pl. 399, figs. 3,5 
breuispinum var. canadense Taft <D-Ol> <15): pp. 151-152, Pl. 332, fig. 12 
claviferum West & West <D-41> <15): pp. 158-159, Pl. 371 1 fig. 6 
coarctatum var. subcurtum Nordst. <D-22> <15>: pp. 161, PI. 334, fig. 6 
cornut~ Archer (0-73) <15>: p. 167 1 PI. 344, figs. 1-5 
curvatum f. breuispin~ Nygaard (0-14> <15>: pp. 171-172 1 Pl. 354, fig. 5 
cuspidatum <Breb.) Ralfs <D-38> <15): p. 173 1 Pl. 347, figs. 1, 3 
dejectum <Breb.> Ralfs <D-38> <15>: p. 179, PI . 355, figs. 9-10, 14-16 
dickei var. circulare Turner <D-14) <15>: p. 186, Pl. 347, fig. 10 
dilatatum <Ehr.) Ralfs <D-73) (15): pp. 187-188, Pl. 338, figs. 2-4 
excauatum var. minim01 Bernard <D-22) (15): p. 197, Pl. 404, figs. 1-2 
gracile uar. gracile Ralfs!! Ralfs <D-53> (15>: p. 212, Pl. 412, figs. 8-10; 
Pl. 413, figs. 1-2 
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gracile var. nanum Wille <D-14) (15): p. 213, PI. 413, f igs. 9-10 
johnsonii var. depauperatura G. M. ~ i th (I)-53) <15) : p • 228, Pl. 393 , f i gs. 1 , 8 
leptocladum var. cornutum Willie (1)-22) (15): p. 235, Pl. 406, fig . 5 
mucronatura Ralfs <D-13) (15): p. 256, Pl. 367, figs. 7-9 
oph iura Lunde 11 <D-73) <15): p. 266, Pl. 418, figs. 1, 4-5; 
Pl. 419 1 figs. 6-8 
orbiculare var. depressum Roy & Bisset (0-22) <15): p. 268, Pl. 331, fig. 3 
quadrangulare var. armatum West & West <D-35) ( 15) : p , 295 1 p J. 35 7 1 f i g , 1 
quebecense Irenee-Narie <D-45) (15): p. 297, Pl. 408, fig. 6 
ravenel! i i var. spinulosum Irenee-Narie <D-38> <15>: p. 299, Pl. 344, fig. 10; 
Pl. 357, fig. 7 
trifidum var. inflexum West & West (1)-22) (15): p. 336, Pl. 366, fig. 5 
~olleanum var. intermedium West & West (1)-22) <15): pp. 344-345, Pl. 389, fig . 7 
xiphidiophorum Wolle <D-35> <15>: p. 345, Pl. 346, fig. 5 
TEILINGIA Bourrelly 
excavata var. excavata <Ralfs) Bour. <D-30) <21>: pp. 7-8, Pl. 450, figs. 1-5 
excavata var. subquadrata <West & West) 
Stein <D-52) <21>: p. B, Pl. 450, figs. 6-10 
exigua <Turner) Bour. <D-04> (21): p. 91 Pl. 451, figs. 1-2 
granulata <Roy & Bissett) Bour. (1)-06) (21): p. 91 Pl. 451, figs. 3-5 
TRIPLOCERAS J. W. Bailey 
gracile var. bidentatum Nordst. <D-22> <20>: p. 143, Pl. LI, fig. 15 
XANTHIDIUH Ehrenberg 
antilopaeum var. antilopaeum f. javanicum 
Nordst. <D-22) (15>: pp. 47-48, Pl. 314, fig. 2 
antilopaeura var. herbridarum West & West <D-22) <15): p. 51, Pl. 313, fig. 5 
antilopaeum var. ol igocanthun Schrtidle <D-73) (15): p. 54, Pl. 314, f ig. 5 
antilopaeum var. polymazum Nordst. (1)-14) <15>: pp. 54-55, Pl. 315, fig. 1 
cristatun Breb. ~ Ralfs <D-22) <15): pp. 63-64, Pl. 319, figs. 31 9 
** = considered a Minnesota record 
* = reported fr011 Minnesota but not by Neyer & Brook (1) and therefore 
considered to be a Park Record 
++ = previously reported by Neyer & Brook (1) for Itasca State Park 
+=considered to be ~idely distributed, but not specifically reported 
fr011 N i nnesota 
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Appendix 2. Diatoms from North Deming Pond 
a 
Status Taxon Voucher 
CENTRIC DIATlliS 
AULACOSIRA T~aites 
ita! ica <Ehr.) Sinons. £=Melosira ital ica 
<Ehr.> Kutz.J LI.47 
CYCLOTELLA Kutz. 
neneohiniana Kutz. 




lanceolata Breb.!! Kutz. var. lanceolata 
lanceolata var. dubia Grun. 
* I inearis var. pusilla Grun. 
** nicrocephala <Kutz.) Grun. 
AMPHORA Ehr. !! Kutz. 
I ibyca Ehr. £=A. oval is var. affinis 
<Kutz.) V. H.!! DeT.l 
ANlliOEONEIS Pfitzer 
1 vitrea <Grun.) Ross 
rALONEIS Cl. 
bacillun (6run.) Cl. 




cistula <Ehr.) Kirchn. 
cuspidata Kiitz. 
u lunata W. Sn. 
nicrocephala Grun. 
* ninuta Hilse!! Rabh. var. ninuta 
£= C. ventricosa Kutz.l 
ninuta var. pseudogracilis (Choln.) Rein. 
* ninuta var. silesiaca <Bieisch ex Rabh.) 
Rein. 




















<23): pp. 257-260; figs. 109c-d 
( 24): p. 60 
(25): pp. 341-342, fig. 174 
(23>:pp. 240-242, fig. 100 
<26>: pp. 269-270, PI. 18, figs. 1-10 
<26>: p. 271, Pl. 18, figs. 11-15 
<26>: pp. 252-253, Pl. 16 1 figs. S-6 
<26>: pp. 250-251, PI. 16, figs. 1-2 
<27>: p. 69, Pl. 13 1 figs.3-4 
(28>: pp. 209 1 figs. 4, 14-20 
<28): pp. 380-381, PI. 33, figs. 12-13 
<26>: pp. 586-587, PI. 54, fig. 8 
<26>: p. 583, PI. 54, fig. 3 
(29): pp. 190-191, fig. 265 
<27>: pp. 62-63, PI, 11, figs. 3-4 
<27>: pp. 39-40 1 PI. 61 figs. 2-3 
<27>: pp. 46-47, PI. 7, figs. 11-14 
<27>: pp. 33-34, PI. 4, figs. 12a-13b. 
<27>: pp. 47-48, PI. 81 figs. 1a-4b (27>: p. SO, Pl. 9, figs. la-2b 
<27>: pp. 49-SO, PI. 8, figs. 7a-10b 
23 
24 
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~uelleri f. ventricosa <Te~p. & Perag.> 
Rei~. 
navicul ifo~1s Auer~. ex Heib. 




turgida <Ehr.> Kutz. 
ELNOTIA Ehr. 
arcus var. bidens Grun. 
* curvata <Kutz.) lagerst. 
diodon Ehr. 
* elegans Ostr. 
exigua <Brrb. !! Kutz.> Rabh. 
* flexulosa Br@b. var. flexulosa 
flexulosa var. eurycephala Grun. 
hexaglyphis Ehr. 
1 incisa W. Sll.!! Greg. 
indica Grun. 
lapponica Grun.!! A. Cl. 
* ~a i or <W. Sll.) Rabh. var. ~a i or 
~aior var. ventricosa A. Cl. 
* ~onodon Ehr. 
naege I i i 11 i gu I a 
paludosa Grun. 
* parallela Ehr. 
*pectinal is <Kutz.) Rabh. var. pectinal is 
* pectinalis var. ~inor <Kutz.) Rabh. 
pectinalis var. rostrata Ge~ain 
pectinalis var. ventricosa Grun. 
* ~ var. diad~a <Ehr.) Patr. 
sudetica 0. Null. 
vanheurcki i Patr. 
FRAGILARIA Rabh. 
capucina De~. 

































* rh~boides var. capitata <A. Mayer) Patr. LI.11 
* rh~boides var, crassinervia <Breb. ex 
W. ~.>Ross LI.40 
G!JiPH~ENA Ehr, 
* acuninatW1 Ehr. 
* angustatun <Kutz.) Rabh. var. angustatu~ 
angustatun var. inter~edia Grun. 
boh~icu~ Reichelt & Fricke 
dichot~un Kutz. 
*gracile Ehr. ~end. V. H. 
parvuiW1 Kiitz. 
subti h Ehr. 










<27>: p. 44, Pl. 7, figs. 3a-4 
(27): pp. 31-32, PI. 4, fig. 9 
<27>: p. 58, Pl. 10, fig. 8 
<26>: pp. 109-110, P. 2, fig. 9 
<27>: pp. 182-183, Pl. 25, figs. la-b 
<26>: p. 213, Pl. 13, fig. 12 
ii:6J: p. 18~, Pl. ro, ~~g. 4 
<26): p. 204, PI. 12, fig. 7 
(26>: pp. 211-212, Pl. 13, fig. 9 
<26>: p. 215, Pl. 13, figs. 17-18 
<26>: pp. 187-188, Pl. 10, fig. 1 
(26): p. 188, Pl. 10, fig. 2 
<26>: pp. 203-204, Pl. 12, fig. 6 
<26): pp. 208-209, Pl. 13, fig. 4 
<26>: pp. 195-196, Pl. 11, fig. 2 
<26): p. 192, Pl. 10, fig. 10 
(26>: pp. 196-197, Pl. 11, fig. 5 
(26>: p. 197, Pl. 11, fig. 4 
< 26) : p. 198, PI . 11 , f i g. 6 
<26): p. 190 1 Pl. 10, fig. 6 
(29): p. 178, fig. 228 
<26>: p. 193, Pl. 10, fig. 12 
<26): pp. 204-205, Pl. 12, figs. B, 10 
(26>: p. 207, Pl. 12, figs. 13-14 
<30>: p. 96, PI. 33, figs. 8-15 
<26): p. 205, Pl. 12, fig. 9 
(26>: pp. 201-202, PI. 12, fig.3 
<26): p. 208 1 Pl. 13, fig. 3 
<26): pp. 210-211 1 Pl. 13, fig. 7 
<26>: p. 118, PJ.3, fig. 5 
(26): p. 121, Pl. 3, figs. 11-12 
<26>: p. 307, Pl. 21, fig. 8 
(26): pp. 307-308, PI. 22 1 fig. 1 
<27>: pp. 112-113, Pl. 15, figs. 21 4, 7 
<27>: p. 125, PI. 17, figs. 17-19 
<27>: p. 126, Pl. 17, fig. 20 
<30): p. 310, Pl. 114, fig. 22 
<27>: pp. 135-136, Pl. 18, figs. 2-3 
<27>: pp. 131-132, Pl. 17, figs. 1-3 
<27): pp. 122-123, Pl. 17 1 figs. 7-12 
<27>: pp. 117-118, Pl. 16, fig. 1 
<27>: pp. 118-119, Pl. 16, fig. 3 
journal of the Minnesota Academy of Science 
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* truncat~ var. turgid~ <Ehr.) Patr. 
HANTZSCHIA Grun. 
anphioxys f. capitata 0. Hull. 
anphioxys var. ~aior Grun. 
elongata (Hantzsch) Grun. 
HERIDilti Ag. 
circulare <Grev.) Ag. 
NAVICULA Bory 
* anericana Ehr. 
bac i 11 ~ Ehr. 
cryptocephala K~tz. 
* cuspidata <Kitz.) K~tz. 
hassiaca Krasske 
insociabil is Krasske 
laevissi~a Kutz. 
~utica Kiitz. var. ~utica 
~utica var. ~ Patr. 
oblonga <Kiitz.)Kuh. 
2!!2J!.ll Ku'tz. var. 2!!2J!.ll 
* 2!!2J!.ll var. rectangularis (Greg.) Grun. 
u radiosa Ku'tz, var. radiosa 
* radiosa var. parva Wallace 
se~inul~ var. hustedtii Patr. 
* subtillissi~a Cl. 
tripunctata <O. Hull.> Bory 
viridula <Kutz.) Kutz. e~end. v. H. 
NEIDILt1 Pfitzer 
* affine <Ehr.) Pfitz. var. affine 
* affine var. ~phirhynchus <Ehr.) Cl. 
affine var. ceylonic~ <Skv.) Rei~. 
* affine var. h~erus Rei~. 
* bisulcatu~ (Lagerst.) Cl. var. bisulcatu~ 
Dtsu :catum uar. suoundu.a~- - . ~run.) Rei~. 
bisulcatu~ var. nipponicu~ Skv. 
* iridis <Ehr.) Cl. var. iridis f. iridis 
iridis var. iridis f. vernal is Reichelt 
* iridis var. anphiga~phus <Ehr.) A. Hayer 
iridis var. anpl iat~ <Ehr.) Cl. 
* productu~ <W. ~.) Cl. var. product~ 
product~ var. triundulatu~ Hust. 
sacoense Rei~. 
NITZSCHIA Hass. 
* alpina Hust. ~end. Lange-Bertalot 
brevissi~a <Grun.) Kal insky 
* fruiticosa Hust. 
gracilis Hantzsch 
* ignorata Krasske 
palea <Kiitz.) W. Sm. 












































(27): p. 120, Pl. 16, fig. 5 
(29): p. 394, fig. 748 
(29): p. 394, fig. 749 
( 29) : p • 395 1 f i g • 751 
<26>: p. 113, Pl. 2, fig. 15 
<26): pp. 493-494, Pl. 47, fig. 3 
(26): pp. 494-495, PI. 47, figs. 4-5 
<26): pp. 503-504 1 PI. 48 1 fig. 3 
(26>: p. 464, PI. 43, figs. 9-10 
<26>: p. 480, PI. 45, fig. 17 
(31>: p. 181, figs. 1315a-h 
<26>: pp. 497-498, PI. 47, fig. 13 
<26): p. 454 1 PI. 42, fig. 2 
<26): p. 455, Pl. 42, fig. 5 
<26>: p. 534, Pl. 51, fig. 6 
<26): pp. 495-496 1 Pl. 47, fig. 7 
<26>: p. 497, Pl. 47, fig. 12 
(26): p. 509, Pl. 48, fig. 15 
<26): p. 510, PI. 48 1 fig. 17 
<26): pp. 489-490, Pl. 46 1 fig. 20 
(26): pp. 483-484, PI. 46, fig. 4 
<26): pp. 513-514 1 Pl. 49, fig. 3 
(26): p. 506, Pl. 48, fig. 9 
<26>: p. 390, PI. 35 1 fig. 2 
<26>: p. 391, Pl. 35, fig. 3 
<26>: pp. 391-392, PI. 35 1 fig. ·6 
<26>: pp. 392-393, PI. 35, fig. 5 
<26>: p. 397, PI. 36 1 fig. 5 
< 26): p. 398, Pl. 36, figs. 7-8 
(26): p. 398 1 PI. 36 1 fig. 13 
(26): p. 386-387, PI. 34, fig. 1 
(29): p. 245, fig. 380 
<26): pp. 387-388 1 PI. 34, fig. 2 
<26): p. 388, PI. 34 1 fig. 5 
(26): pp. 389-390, PI. 35 1 fig. 1 
<32): p. 118, fig. 1171f 
<26): pp. 402-403, PI. 37, fig. 3 
<33>: pp. 42-43, figs. 54-62 
(29): pp. 421-422, fig. 816 
<34>: pp. 27-28, figs. 265-267 
(29): pp. 416-417, fig. 794 
<29): pp. 422-423, figs. 819a-b 
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PlltiULARIA Ehr. 
1 abaujensis <Pant.) Ross LI .II 
acrosphaeria W. Sn. LI.72 
1 biceps Greg. LI .50 
boreal is Ehr . var. boreal is LI .57 
boreal is var. rectangular is Carlson Li .13 
1 brauni i <Grun.) Cl. Ll.23 
fornica <Ehr.> Patr. LI.28 
gentil is Oonk. Ll.25 
1 gibba Ehr. LI.l1 
internedia (Lagerst.> Cl. LI.47 
interrupta f. ninutissina Hust. Ll.65 
interrupta var . sinica Sku. LI.56 
* naior <Kutz.) Rabh. var. naior Ll.38 
naior var. pulchella Boyer li .41 
1 nesolepta <ihr.> W. Sn. Ll.31 
pulchra ~str. li .61 
socialis <T. C. Palner) Hust. li .35 
1 stonatophora Grun. Ll.22 
streptoraphe Cl. Ll.62 
ternitina <Ehr.) Patr. li .5 
viridis <Nitz.) Ehr. var. viridis Ll.66 
viridis var. connutata (6run.J Cl. LI.22 
RHOPALODIA 0. Mull. 
gibba <Ehr.> o. Mull. LI .12 
STAURONEI S Ehr. 
anceps Ehr. var. anceps f. anceps LI .65 
* anceps f. grac ilis Rabh. ll.ll 
* phoenicenteron f. gracil is <Ehr.J Hust. ll.2 
STENOPTEROBIA Breb. 
internedia <Le~is) V. H. Ll.44 
SURIRELLA Turpin 
delicatiss ina l~is Ll.41 
SYNEDRA Ehr. 
delicat issima W. Sn. li .10 
radians Kiitz. ll.2 
ulna <Nitz.) Ehr. li .36 
TABELLARIA Ehr. 
** flocculosa <Roth .> Kutz. l1 .11 
11 =considered abundant on corresponding voucher slide 
*=considered cannon on corresponding voucher sl ide 
<26 ): pp. 612-613, Pl. 58, figs. 1-2 
<26>: pp . 623-624, Pl. 60, figs. 2-3 
<26>: p. 599, Pl. 55, figs . 14-15 
C26l : p. 618, PI. 58, fig. 13 
<26>: p. 619, Pl. 58, fig. 14 
<26): p. 594, PI. 55, fig. 3 
<26): p. 627, Pl. 61, figs. 1-2 
<26>: p. 637 , PI. 64, fig. 1 
<30J: pp. 252-253, Pl. 91, figs. 4-16 
< 26> : p . 617, Pl. 58, f i g. 9 
(29): p. 317, f ig. 574 
(35): p. 324, PI. V, fig. 20 
<26>: p. 629, Pl. 61, fig. 4 
<26>: pp. 629-630, Pl. 61, fig. 5 
(26>: pp. 601 -602, Pl. 55, figs. 17-18 
<32>: p. 27, figs. 1025a-d 
<26>: pp. 633-634, Pl. 63, fig. 2 
(26): pp. 609-610, PI. 57, fig. 5 
<26>: p. 639, Pl. 64, fig. 4 
<26>: pp. 595-596, PI. 55, fig. 6 
<26>: pp. 639-640, Pl. 64, fig. 5 
<26>: p. 640, Pl. 64, fig. 6 
<27>: pp. 189-190, Pl. 28 1 fig. 1 
<26>: p. 361, Pl. 30, fig. 1 
<26>: p. 361, Pl. 30, fig. 2 
<26>: pp. 359-360, Pl. 29, figs. 3-4 
<30>: p. 376 1 Pl. 144, figs. 4-5 
<30>: p. 384, Pl. 148 1 figs. 4-6 
<26>: p. 136, Pl. 5, fig. 2 
<26): p. 137, Pl. 15, fig. 4 
<26>: pp. 148-149, Pl. 7, figs. 1-2 
<26): pp. 104-105, Pl. 1, figs. 4-5 
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